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DESIGN, LAYOUT, AND ASSEMBLY CONSIDERATIONS

1. Since the device is a subassembly of surface mount components, it is not suitable for automatic assembly or wave
soldering.

2. Hand soldering of pins or SMT pads is specified for 3 seconds at 218 °C.

3. Pins labeled NC (no connect) should be soldered to open connection pads / pins for mechanical stability.

4. The designer should test the device’s output voltage through its entire desired angle range during prototyping to
ensure that it is working properly in the application.

SERIAL INTERFACE: HP AND LP VERSIONS
UART FORMAT: 8-N-1

8 data bits, 1 stop bit, no parity, no flow control: 115,200 baud or 57,600 baud, pin-selectable. (Available in 19,200 baud by
special order.)

One byte commands can be sent from the host to control various functions of the device. The following commands can be
sent to the devices via the UART. The data encoding is HEX, not ASCII.

INTERROGATE

0x01 (Interrogate Mode command)

The inclinometer responds with one data packet [10 bytes] after receiving the Interrogate Mode command. The maximum
delay between a request and the data packet response is 1 Update Period. The host should not issue a new Interrogate Mode
command before it has received a response to a previous Interrogate Mode command.

STREAM

0x02 (Stream Mode command)
The inclinometer begins sending data packets [10 bytes] continuously at the given Update Rate. The maximum delay
between a request and the first data packet response is one Update Period.

RESET

0x83 (Reset command)
The inclinometer initiates its Power-on Reset sequence (see Power-on Reset below).

RESET SOURCES

Power-on Reset and RST pin

When the inclinometer is disconnected from power it reverts to its default settings in Interrogate Mode. It transmits 1 data
packet [10 bytes] after its Warm Up time to indicate that measurements are stabilized.
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EXAMPLE OUTPUT: HP AND LP VERSIONS

EXAMPLE SUPPLY VOLTAGE

+Vee 3.300 \%
Sensitivity 0.01289 V/bit
Scale factor 0.00731 V/deg
Offset value 0.3300 \Y
Max value 2.9552 \"

Angle vs. Output Voltage

3.500
3.000
2.500
2.000
1.500
1.000
0.500
0.000

Output Voltage (volts)

RS

—&— Angle (deg)

90 180 270 0 90 180 270

Angle (deg)

(E%8) ARAA

EXAMPLE ANGLES | OUTPUT (BITS) | OUTPUT (V)
0 26 0.335
10 31 0.399
20 37 0.477
30 43 0.554
40 48 0.618
50 54 0.696
60 60 0.773
70 65 0.837
80 71 0.915
90 77 0.992
100 82 1.057
110 88 1.134
120 94 1.211
130 99 1.276
140 105 1.353
150 111 1.430
160 116 1.495
170 122 1.572
180 128 1.650
190 133 1.714
200 139 1.791
210 145 1.869
220 150 1.933
230 156 2.010
240 162 2.088
250 167 2.152
260 173 2.230
270 179 2.307
280 184 2.371
290 190 2.449
300 196 2.526
310 201 2.591
320 207 2.668
330 213 2.745
340 218 2.810
350 224 2.887
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ORDERING GUIDE

OPTIONS | CODE | OPTION NOTES
5. -NR No onboard regulator Special order only
O 5 S
E ?ﬁ Z | -3.0R 3.0 V onboard regulator Special order only
=]
& -3.3R 3.3 V onboard regulator Standard version (stock)
o -HMP Horizontal mount package | Fits into standard 0.100” grid circuit board
<
Soe N f
é '% VMP Vertical mount package Available for SQ-SI family only
o © —
[ -NP No pins installed Fits inside potting box enclosures (SQ-ENCL-1)
“é -HP High performance Better if power consumption is not a primary concern
s g
=t -LP L . N
g = oW power Better if low power consumption is critical
< o
o -ULP Ultra low power Pre-release version available now
-IND High accuracy Suitable for industrial applications needing precise measurement
>
8
§ -LC Low cost Suitable for high volume, lower accuracy, cost sensitive applications
<
-S 500 mS settling time Better noise rejection, slower response time —
=
]
£ This model uses a 0.5 second moving average filter to provide digital
g ; damping. This reduces the impact that spurious accelerations and
g 3 vibrations have on the angle reading. This model will reject noise
SD RS better than the “F”” model, but with the trade off of a slower response
g N time.
§ E -F 100 mS settling time Faster response time, poorer noise rejection —
A S
?}J This model uses a 0.1 second moving average filter to provide digital
2 damping. This model will respond more quickly to changes in angle
than the “S” model, but with the tradeoff of poorer noise rejection.
- -E RoHS complaint, lead free
]
2 &
:3
- = -Custom | Customer-specific Please contact SignalQuest if you require an option not listed in this
é’ = requirements table. For example, various baud rates, setting times, update rates and
o & voltage regulator options may be available on request.

*Note: “S” and “F” options only apply to HP and LP versions.
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ACCESSORIES

PART NUMBER DESCRIPTION
SQ-USB2-TTL = Self-powering USB cable used to directly connect device to a PC.
= Installs a “virtual COM port” on host PC (i.e. COM 3).
= Converts PC voltage levels to device voltage levels and supplies power.
= Allows multiple devices to be easily connected to a single computer.
= Compatible with Signal VIEW real time display and data logging software.
= DLL provided for custom application development in VC++, C#, VB etc...
SQ-RS232-TTL = Same as above cable, but external power is required for devices without —LP option.
SQ-ENCL-1 = Potting box enclosure. Fits models without pins installed (-NP option). Order one if using SQ-
SI family or two if ordering SQ-SI2X family.
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LIMITATIONS AND WARNINGS

LIFE SAFETY

This product is not designed for use in life support and/or safety equipment where malfunction of the product can reasonably
be expected to result in personal injury or death. Buyer uses this product in such applications at Buyer’s own risk and agrees
to defend, indemnify, and hold harmless SignalQuest, LLC from any and all damages, claims, suits, or expenses resulting
from such misuse.

DYNAMIC ENVIRONMENTS

The device is designed to be used to measure angles in a quasi-static environment where external vibrations and accelerations
are kept to a minimum. Digital and analog signal processing methods are employed to reduce the effects of transient
acceleration and small vibrations on the angle reading; however, under dynamic conditions where external accelerations or
vibrations are present, the sensor’s performance may be degraded.

VARIATIONS IN EARTH’S GRAVITY

This device is designed to be used near the earth’s surface only. Substantial changes in gravity will degrade the performance
of the sensor. This device is not intended or qualified to be used in aviation.

TESTING

The performance of each system is verified through build-time testing. Each system is tested before and after factory
calibration to ensure reliable performance.

SYSTEM INTEGRATION TESTING

Thorough testing should be carried out prior to product release to ensure system integration has not introduced unforeseen
problems. The system integrator assumes the ultimate responsibility for the safety of the target application.

NOTICE

Information furnished by SignalQuest, Inc is believed to be accurate and reliable. However, this document may contain
ERRORS and OMMISIONS. Accordingly, the design engineer should use this document as a reference rather than a strict
design guideline and should perform thorough testing of any product that incorporates this or any other SignalQuest product.
No responsibility is assumed by SignalQuest, LLC for this use of this information, or for any infringements of patents or
other rights of third parties that may result from its use. Specifications are subject to change without notice. No license is
granted by implication or otherwise under any patent or patent rights of SignalQuest, LLC Trademarks and registered
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